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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1. 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 26 June 2007 has been entered. 

Status of the Claims 

2. This action is in response to papers filed 26 June 2007 in which the previous rejections 
were traversed and a Declaration by Harold Garner was submitted. 

« 

The previous rejections in the Office Action dated 5 January 2007 are maintained and 
discussed below. New grounds for rejection are added. 
Claims 1, 6, 9 are under prosecution. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

4. Claims 1, 6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Garner (U.S. Patent No. 6,295,153, filed 4 June 1999), Baker et al (U.S. Patent 
No. 6,262,795, filed 28 August 1998) and Sweatt et al (U.S. Patent No. 5,870,176, issued 9 
February 1999). 
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Regarding Claims 1, 6 and 9, Garner teaches a method of synthesizing an array of 
oligomer comprising illuminating synthesis areas using light directed to the areas by a 
micromirror array to photolithographic synthesis of the oligomers (Column 4, lines 36-65 and 
Column 5, lines 37-50). Garner further teaches illumination during a protection group 
deprotection whereby light directed to an area deprotects (removes) protecting groups wherein 
it is further taught that deprotection, a critical step in the synthesis, is dependent upon 
exposure time and illumination intensity (Column 7, lines 46-51 and Column 8, line 56- 
Column 9, line 9). This clearly suggests that illumination intensity is important for 
photosynthesis and clearly suggests that one of ordinary skill would desire correct ill umin ation- 
to provide correct deprotection. 

* 

Garner also teaches that light is redirected or deflected by the micromirror array and 
teaches that the position of individual mir rors are controlled to deflect light from individual 
mirrors as desired (Column 4, lines 46-52). 

Furthermore, Sweatt et al teach a similar microarray mirror and method of 
photolithography wherein the micromirrors are individually controlled to redirect light from the 
mirror by putting a selected mirror in the "off position 5 ' thereby reducing the amount of time 
light is delivered to the surface (Column 3, lines 10-28). 

This clearly suggests that during operation, the mirrors of the array are adjusted to 
alter the amount of light going to and from the micromirror and thereby adjust illumination 
intensity. Garner and Sweatt do not specifically teach the adjustment is based on a 
mathematical evaluation of illumination differences to correct non-uniformity across the area. 

However, Baker et al teach that the need exists for obtaining and maintaining 
uniformity of illumination intensity during photolithography because non-uniformity results in 
non-uniform synthesis (Column 2, lines 1-34). 

Baker et al teach a method of quality control for photolithography comprising 
measuring illumination intensity of at least two different positions in the ill umin ation area, 
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l 

evaluating mathematically the a difference in illumination intensity and adjusting the 
illumination intensity of light directed to a brighter position to match that of a less bright 
position (Column 6, lines 1 1-25 and Column 7, line 35-Column 8, line 30) wherein "a variety of 
characteristics" are adjustable to provide the desired ill umin ation uniformity (Column 6, lines 
26-28). 

It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to combine the teachings of Garner, Baker and Sweatt to obtain the 
claimed invention. Garner teaches oligomer photosynthesis using micromirror ill umin ation 
provides a low cost and efficient method of surface patterning without masks (Column 1, line 
64-Column 2, line 6). Sweatt et al teach adjusting illumination by turning off (thereby 
reducing time) the light from micromirrors going to the surface to provide desired pattern 

i 

(Column 3, lines 10-28). Baker et al teach the known problem of non-uniform mumination 
exists and suggests various characteristics be varied to provide uniform illumination (Column 
6, lines 1 1-25 and Column 7, line 35-Column 8, line 30). Taken together, one of ordinary skill 
in the art would have been motivated to measure and adjust the illumination intensity at 
synthesis positions and repeatedly at each position by redirecting ill umin ation to thereby 
correct non-uniform illumination based on the photolithography problems associated with noh- 
uniform illumination taught by Baker et al and for the expected benefit of providing more 
accurate devices (Baker et al, Column 2, lines 1-34). 

Response to Declaration 

« 

5. The Declaration under 37 CFR 1.132 filed 20 June 2007 is insufficient to overcome the 
rejection of claims 1, 6, 9 based upon Garner, Sweatt and Baker as set forth in the last Office 
action because: The declaration in discussing the office action and Garner patent only 
addresses "passages" (Col, 7, lines 46-51, Col. 8, lines 56-Col. 9, line 9) cited in the office 
action. In discussing those "passages", Dr. Garner states: 
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"While these passages highlight the importance of illumination intensity, it was in the 

context of obtaining a high contrast ration for light emerging from the DLP micromirror 

» 

system and optical elements used to focus the light for a surface chemistry reaction. 
These passages do not suggest that illumination intensity can be adjusted at the level of 

4 

individual micromirros. In fact, these passages relate to a distribution of light in a 

■ 

microarray instrument on a global level (i.e., across the entire DLP micromirror chip 
containing hundred of thousands of micromirrors, not at the resolution of individual 
micromirrors). This is in sharp contrast to the application at issue, which relates to the 
distribution of light at an individual micromirror (i.e. pixel) level. One skilled the art 
understands that these are not the same." 

While the passages referenced by Dr. Garner do not describe individual mirror 
adjustments, the patent as a whole clearly teaches and illustrates (Fig. 2)individual mirror 
adjustments for light control via "fluttering" to provide "gray scale image" (Column 4, line 66- 
Column 5, line 10). The patent clearly teaches control and movement of individual 
micromirrors to control the amount of light directed onto the substrate. 

In f 5, Dr. Garner states that the passages do not discuss measuring ill umin ation 
intensity at different positions/pixels, a technique known as pulse modulation and further 
asserts the belief that the inventors of the instant application were the first to use pulse 
modulation in array synthesis. The comments are noted. However, it is maintained that the 
patent teaches control and movement of individual micromirrors to control the amount of light 
directed onto the substrate. 

In H 6, regarding the Sweatt patent, Dr. Garner states that "turning individual 
micromirrors either on or off without some feedback or correction measurements and control 
does not correct non-uniform iUumination at individual pixel lever. The comments are noted, 
however, the correction is taught by Baker as cited above. 

In K 7-8, regarding Baker, Dr. Garner states that Baker does not use micromirrors and 
therefor cannot supplement the teaching of Garner and/ or Sweatt to provide micromirror 
adjustment for correcting illumination. Baker, as cited above, is relied upon for a teaching of 
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correcting illumination. Baker specifically teaches that a problem exists with 
photolithography, that problem being non-uniform illumination (Column 2, lines 1-5). Baker 
further teaches the problem "arises from non-uniform or non-homogeneous characteristics of 
the lenses and other optical devices used in the photo lithography apparatus." (Column 2, lines 
24-34). From the teaching of Baker, one of ordinary skill in the art would have been 
motivated to modify the photolithography method of Garner by evaluating illumination 
uniformity. And finding any non-uniform illumination, adjust the optical device as suggested 
by Baker (e.g. mirror array, whereby light is deflected, redirected, focused, diffused, and/or 
decreased to thereby correct any non-uniformity). 

i 

Response to Arguments 

6. Applicant re-asserts the issues raised by Dr. Garner in the declaration. The 
declaration is not found sufficient to overcome the above rejection as discussed above. 

Applicant asserts that Baker cannot cure the deficiencies of Garner and/ or Sweatt 
because the Baker does not use or suggest micromirrors. The argument has been considered. 
Baker is relied upon for a teaching of known problem of non-uniform ill umin ation in 
photolithography. Garner uses photolithography to synthesize the polymer array. Based on 
the teaching of Baker, one of ordinary skill would know of the non-uniform illumination 
problems in the art of photolithography . Hence, one of ordinary skill in the art would have 
been motivated to modify the photolithography method of Garner to correct non-uniform 
illumination. To provide the correction, one of ordinary skill would have modulated individual 
mirrors or a micromirror array based on the teaching of Garner that one mirror/pixel 
illumination is controlled to provide desired intensity to each position (i.e. gray scale 
patterning, Column 5, lines 42-50). 
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* 

Applicant appears to assert that the teaching of Garner and Baker are non-analogous 
because Baker does not use a micromirror. Both Garner and Baker are concerned with 
photolithography. Hence, the references are analogous and combinable. It is maintained that 
the claimed invention is obvious in view of the teaching of Garner, Sweatt and Baker. 



NEW GROUNDS FOR REJECTION 

7. Claims 1, 6 and 9 are rejected under 35 U.S. C. 103(a) as being unpatentable Quate et 
al (U.S. Patent No. 6,271,957, issued 7 August 2001) in view of Baker et al (U.S. Patent No. 
6,262,795, filed 28 August 1998). 

Regarding Claims 1, 6 and 9, Quake et al teach a method of photolithographic polymer 
array synthesis comprising illuminating synthesis areas using light directed to the areas by a 
micromirror array to photolithographic synthesis of the oligomers (Abstract, Column 5, lines 

25- 67). Quate further teaches illumination during a protection group deprotection whereby 
light directed to an area deprotects protecting groups (Column 2, lines 49-52) and further 
teaches that light is modulated by selectively using a spatial light modulator to turn individual 
mirrors on/off and redirect light to alter light intensity at each pixel feature (Column 4, lines 

26- 35, Column 5, liens 45-55). 

This clearly suggests that the method controls illumination intensity is important for 
photosynthesis and clearly suggests that one of ordinary skill would desire correct illumination 
to provide correct deprotection. 

Quate et al do not specifically teach an illumination adjustment based on a 
mathematical evaluation of illumination differences to correct non- uniformity across the area. 



Application/ Control Number: 10/061,577 Page 8 

Art Unit: 1634 

However, Baker et al teach that the need exists for obtaining and maintaining 
uniformity of illumination intensity during photolithography because non-uniformity results in 
non-uniform synthesis (Column 2, lines 1-34). 

Baker et al teach a method of quality control for photolithography comprising 
measuring illumination intensity of at least two different positions in the illumination area, 
evaluating mathematically the a difference in illumination intensity and adjusting the 
illumination intensity of light directed to a brighter position to match that of a less bright 
position (Column 6, lines 1 1-25 and Column 7, line 35-Column 8, line 30) wherein *a variety of 
characteristics" are adjustable to provide the desired illumination uniformity (Column 6, lines 
26-28). 

It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to combine the teachings of Quate and Baker to obtain the cl aim ed 
invention. Quate teaches oligomer photosynthesis using spatial light modulators (micromirror 
arrays) provides an efficient method for generating a predetermined pattern on the array 
(Abstract). Baker et al teach the known problem of non- uniform illumination during 
photolithographic synthesis exists and suggests various characteristics be varied to provide 
uniform illumination (Column 6, lines 1 1-25 and Column 7, line 35-Column 8, line 30). 
Taken together, one of ordinary skill in the art would have been motivated to measure and 
adjust the illumination intensity at synthesis positions and repeatedly at each position by 
redirecting illumination to thereby correct non-uniform illumination based on the 
photolithography problems associated with non-uniform illumination taught by Baker et al and 
for the expected benefit of producing the arrays with more accuracy as desired in the art(Baker 
et al, Column 2, lines 1-34). 
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Conclusion 



8. 



No claim is allowed. 



9. 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to BJ Forman whose telephone number is (571) 272-0741. The 
examiner can normally be reached on 6:00 TO 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached on (571) 272-0735. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that can be viewed in 
the Patent Application Information Retrieval system (PAIR) can now contact the USPTO's Patent Electronic 
Business Center (Patent EBC) for assistance. Representatives are available to answer your questions 
daily from 6 am to midnight (EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image problem with, the 
number of pages and the specific nature of the problem. The Patent Electronic Business Center will 
notify applicants of the resolution of the problem within 5-7 business days. Applicants can also check 
PAIR to confirm that the problem has been corrected. The USPTO's Patent Electronic Business Center is 
a complete service center supporting all patent business on the Internet The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also enables 
applicants to view the scanned images of their own application file folder(s) as well as general patent 
information available to the public. 



For all other customer support, please call the USPTO Call Center (UCC) at 800-786-9199. 



BJ ForJi6n, Ph.D. 
Primary Examiner 
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